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On the permeability of animal membranes to gases in
solution. By LEONARD HILL, M.B., assisted by H. E. RIDEWOOD.

(Preliminary Communication.)
N. Zuintz' ligatured the bronchus of a frog's lutng and hung the

same in an atmosphere of carbon dioxide. He found that the lung
became quickly distended with gas. He states that carbon dioxide
owing to its high absorption-coefficient for water diffuses into the
lung about 45 times as quickly as the atmospheric air diffuses out.

It struck me that the frog lung might possibly be used as a
tension-meter for carbon dioxide. As a preliminary experiment I
investigated the effect of soda water on the frog lung, and thus opened
up the present research.

A. Carbon dioxide and carbonic acid water.

Exp. 1. Two collapsed frog lungs were tied one to either end of a glass
tube. In the middle of the tube a short column of water was placed
so as to act as an index. On placing one lung in an atmosphere of
carbon dioxide and the other in air, I observed that the former
expanded and that the water index was driven over towards the lung
immersed in air. At the same time I found that the lung, so great
is its extensibility, will rather expand than lift a column of water 1 cm.
in height.

Exp. 2. I sunk a toad's lung (bronchus tied) in soda water by means
of a lead weight. The soda water was contained in an open burette.

I Arch. fur die ges. Physiol. Bd. xIn. p. 411. 1888.
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The lung blew out with gas and in less than a minute came sailing up as
a balloon to the top of the burette. Having reached the upper surface
the lung discharged some of the CO2 and after a time sank to the
depths and became recharged anew. The lung thus acted to the soda
water as a C0O discharger. The lung remained in the same soda water
for four weeks, and at the end of this period was still partly distended
with gas. (This shows the extreme slowness with which CO2 diffuses
from a column of water.) As week by week the tension of the gas
in the soda water declined, the quantity of gas in the lung diminished
and water penetrated within it. Finally, on adding fresh soda water to
the burette, the lung again blew out with gas and the water within
was thereby entirely expelled.

Exp. 3. I removed a CO-charged lung from soda to tap water;
the lung speedily collapsed.

Exp. 4. I next sought to determine whether the permeability of
the lung to CO2 was altered by destroying its vitality.

(a) The addition of chloroform to the soda water did not hinder
the phenomenon.

(b) A scalded lung became rapidly distended with CO2 when
placed in soda water.

(c) Hardening the lung, in a saturated solution of perchloride
of mercury, in methylated spirit, in formol, did not abolish the
permeability. The last two diminished it.

(d) On strongly acidulatiing the soda water with hydrochloric acid
the permeability was, if anything, increased.

(e) After the lung had for three minutes been treated with
5 p.c. KOH .the permeability was almost but not entirely abolished.

Exp. 5. The next experiment was devised with a view. to seeing
whether the lung was more permeable in one or other direction.

Two collapsed lulngs were taken and one was turned inside-out.
The bronchi of both were tied. On placing these in soda water, the
inside-out lung did not blow out with gas, while the normal lung
quickly became expanded.

Exp. 6. Thinking that the normal lung might contain more air
and thus influence the result, I took two fresh lungs, one being turned
inside-out. These were first distended with air and then placed in soda
water; in this case both became distended with C02. The greater the
preliminary expansion the. more rapid was the entry of CO.
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Exp. 7. Taking two more lungs, one inside-out, I filled these but
not to distension with boiled water (gas free) and displaced the air
from within. This was done to eliminate the influence of the air.
On placing these in soda water the result was as follows. The amount
of water in the normal lung was first increased, then there slowly
appeared at the top a bubble of gas. This grew larger, and as it grew
the process of gas-expansion accelerated.

Finally, after the addition of some fresh soda water to maintain the
tension of the gas', the whole of the water was displaced and the lung
became distended with gas. The inside-out lung, on the other hand,
did not blow out with gas. These experiments, which have been
repeated several times, suggest that the collapsed lung is permeable
to CO2 from pleura to bronchus but not in the opposite direction. The
expanded lung on the other hand is permeable in both directions.

Exp. 8. The last experiment proves that air within the lung is
not necessary for although it favours the process of expansion in soda
water. As the water-filled lung becomes expanded with CO, the faster
the gas seems to enter. In order to eliminate the influence of air in
another way, I washed out lungs, some turned inside-out and others
normal, with CO vapour and then distended them with the same gas.
These lungs, when sunk in soda water, became still more distended
and this happened with great rapidity. Expansion of the membrane
seems therefore to be a factor of great importance. Filling the lung
with water delays the expansion by reducing the surface or skin
exposure.

The lungs in all these experiments expand to a certain size, but
do not burst.

At a certain expansion the leak of gas must become as fast as its
entry.

Exp. 9. Considering that the surface exposure owing to the air-
cells is perhaps very different in the normal and inside-out lutngs, the
next experiment was carried out on frog's skin.

A normal skin-bag and one of equal size but turned inside-out were
compressed and emptied of air. On placing these in soda water both
became expanded, but the permeability was greater from the inner
to the outer sturface of the skin, than in the opposite direction. In
other words the inside-out bag blew out the quickest.

This process will only go on at high tension.

c2
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Exp. 10. The difference in permeability between inside-out and
normal lung or skin-bags was, I found, not abolished by scalding.

Exp. 11. I took fragments of mammal's and bird's lung. These
became rapidly blown out in soda water. Their permeability was not
affected by scalding. The lung and air-bag of the snake and the
air-bag of the bird behaved in the same way.

Exp. 12. I found that collapsed bags of mesentery, urinary bladder
and intestine when sunk in soda water were not readily distended.
They become however more distended in soda water after being first
blown out with air. Expansion apparently increases the permeability
of these membranes to carbon dioxide.

Exp. 13. A frog lung was placed in a solution of sodium bicar-
bonate. No expansion occurred. On adding hydrochloric acid the
lung blew out. On then adding sodium carbonate, the lung rapidly
collapsed.

Exp. 14. The lung of a toad was placed in a closed flask freshly
filled with soda water from a syphon. The flask was connected with a
Hg pressure apparatus.

In one case it required a + pressure of about 86 cm. Hg to stop the
expansion of the lung, in another case a + pressure of about 97 cm. Hg.

On filling the flask with staler soda water which had ceased to
bubble, I found that the expansion of another lung was prevented by a
pressure of 39 cm. Hg.

I have not yet very accurately determined the amount of CO in
the water in such an experiment, but the observations so far as they go
suggest that the CO2 escapes from the water into the lung with a
pressure that varies directly as the amount of gas in solution.
Example-soda water estimated to contain 84 p.c. CO2, pressure
required to prevent expansion = + 73 cm. Hg.

Exp. 15. Icing the soda water delayed, while warming accelerated
the expansion of the frog's lung placed within it.

B. Hydrogen peroxide water.

Exp. 1. I found that lungs became distended with the utmost
rapidity when placed in a solution of hydrogen peroxide. The contact
with the fresh tissue set free the oxygen. The lungs remained expanded
in the same solution for weeks.
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On examining under the microscope a lung sunk in hydrogen
peroxide the expansion could be observed. Bubbles were set free from
the outside of the lung, but the gas could not be observed passing
through as bubbles.

Exp. 2. I filled inside-out and normal lungs with boiled (gas free)
water; both became rapidly blown out in hydrogen peroxide. The
water was displaced by the gas. The inside-out lung was, considering
its smaller superficial exposure, blown out with great rapidity. The
water filling did not delay the expansion so much as in the case of
soda water.

Exp. 3. I filled inside-out and normal skin-bags with boiled
water; both were blown out with oxygen when placed in hydrogen
peroxide. The normal skin appeared to be decidedly the more
permeable, i.e. oxygen passes most readily from without in.

The gas passed under the scarf skin of the normal bag. Raising
great bullae there, it compressed and emnptied of water the inner layer
of the skin-bag.

Exp. 4. Scalding, I fouind, stopped the hydrogen peroxide pheno-
mena in so far as the scalded tissue did not decompose the solution.

If however a pinch of black oxide of manganese were added to
the solution, the scalded lungs and skin-bags blew out with gas as
before.

Exp. 5. I next placed a bag of intestine in hydrogen peroxide.
The gas penetrated the external coat and, stripping off the mucous
membrane, compressed this.

In the case of skin and intestine oxygen gas seems to be most
permeable tbrough the external layer, i.e. as far as the capillaries.

Exp. 6. I placed a lung in a flask of hydrogen peroxide and
connected this with the Hg pressure apparatus. Owing to the bursting
of my rubber pressure tubing I have not yet succeeded in reaching the
pressure required to stop the expansion of the lung in hydrogen peroxide.
The pressure required must be above three atmospheres.

C. Oxygen and oxygenated water.

Exp. 1. A collapsed lung, I found, did not expand in an atmosphere
of oxygen, nor in water through which oxygen was bubbled. It quickly
expanded when CO2 was bubbled through water.

XVll
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Exp. 2. A lung was placed in water and this was shaken up with
oxygen, the gas being at a pressure of three atmospheres. The lung
became distended but not greatly when the flask was opened and the
gas allowed to bubble off. The solubility of oxygen in water is very
small compared with that of carbon dioxide.

D. Suiphurous acid.
Exp. 1. Neither lung nor skin-bags seemed to be readily permeated

by SO2. There occurred a very slight expansion when this gas was
bubbled through water. After the treatment with sulphurous acid the
bags were as permeable as ever to carbon dioxide. The solubility of
SO2 in water is very great'.

E. Hydrogen.
Exp. A lung was placed in dilute sulphuric acid and zinc was

added. Although hydrogen gas was given off very freely, the lung
underwent but slight expansion. The same lung, on being placed in
soda water expanded to a much greater degree.

F. The behaviour of bags made of thin india-rubber membrane.

Exp. I found that thin rubber bags expand rapidly (a) in soda
water, (b) in hydrogen peroxide after the addition of black oxide of
manganese, (c) in sulphurous acid: this is in sharp contrast to animal
membranes; (d) in solutions evolving hydrogen.

A rubber bag filled with boiled water behaved as a lung similarly
treated. When placed in soda water the gas entered and turned out
the water.

GENERAL CONCLUSIONS.

1. A membranous bag sunk in water holding a gas in solution
offers a skin or surface of exposure from which, if the membrane be
permeable to it, the gas is set free. By such means gases may be
separated from solutions.

If two gases be within a membranous bag and one be more soluble
in water, then on placing the bag in water the soluble gas will, by passing,
out into solution, be separated from the other.

1 Solubility at 40°C. CO2 1; 0 03; H *067; SO2 49.
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2. The expansion of a membranous bag, by increasing the surface
exposure and thinning the membrane, accelerates the rate with which
the gas permeates withini it.

3. The fluid pressure required to prevent the expansion of a
permeable bag of animal membrane suggests that the gas in solution
exerts its full osmotic pressure, e.g. if 100 vols. water contain in solution
100 vols. CO2 the pressure exerted by the gas is equal to 1 atm.

4. There is some evidence to show that animal membranes exhibit
a preferential permeability to certain gases. They are most permeable
to oxygen from without in, to carbon dioxide from within out.

5. The permeability is a physical and not a vital property of the
membranes.

6. The experiments with hydrogen peroxide are suggestive, for
they show how pressure can be produced by chemical decomposition on
one side of an animal membrane.

I am greatly indebted to Prof. W. Ramsay, and Mr F. J. M. Page,
for suggestions and help in the course of this enquiry.

On the action of extract of pituitary injected intravenously.
By E. A. SCHAFER and SWALE VINCENT.

Oliver and Schifferl showed that extract (decoction) of sheep's
pituitary produces a marked rise of blood-pressure which is maintained
for many mninutes, when intravenously injected, the rise being due both
to contraction of arterioles and to augmentation of heart beats: thus
differing from extracts of most glands with the exception of suprarenal.

Howell2 has since shown that this effect is produced solely by the
inifundibular part of the pituitary and not by the hypophysial part.
He further found that glycerine extracts of the infundibular part of
the sheep's pituitary produce not only atn immediate rise of blood-
pressure, which is greatly prolonoed (with a sufficient dose for half
an hour or more) but that the rise is accompanied by slowing of the
pulse3; which persists, although to a less marked extent, even after
section of the vagi. Howell also observed that the result of one dose
is to annul the action of a second dose unless a very considerable time
(half an hour or more) is allowed to elapse.

I Journ. of Phys. xviii. 1895.
2 Journ. Exp. Medicine, xii. 1898.
3 Noted also by Cyon (Pfluiger's Archiv, LXXI. 1898).

X1X
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We have used ox pituitary, in which it is easy to separate the
infundibular part from the rest, and can with certain reservations
confirm Howell's statements. To them we have to add (1) that the
active principles dialyse through parchment paper, (2) that there are
at least two active substances in the decoction or glycerine extract
having distinct physiological actions.

Of these two substances the first produces, as Oliver and Schafer
showed, a simple rise of blood-pressure caused by contraction of
arterioles (investigated by us in the splanchnic area) not very dissimilar
to that caused by extract of medulla of suprarenal. This rise may be
uncomplicated by the slowing of the pulse described by Howell: but
whether this means that the slowing is produced by anotber material
which 'is somnetimes absent, or whether, as we are inclined to believe,
the slowing is only caused indirectly by the reflex effect which rise
of arterial pressure always produces with intact vagi or by the con-
striction of vessels in the medulla oblongata and in the cardiac muscu-
*lature, we are at present unprepared to decide'. That the rise of
arterial pressure is produced by a peripheral action upon the arterioles
is evident from the fact that in mamnmals it occurs after section of the
cord and that in frogs when the decoction is added to Ringer's solution,
which is being perfused through the vascular system (the central nervous
system having been destroyed), the flow is markedly diminished2. After
injection of atropin the rise of arterial pressure caused by intravenous
injection of the extract is enormously increased, and there is no accom-
panying slowing of the pulse 3. The chief difference between the action
of this first substance and that of suprarenal extract is found in the
fact that a second dose of pituitary, if administered soon after the first,

1 Cyon (Pfluiger's Archiv, LXXII. 1898) ascribes the slowing (and increased action) of
the heart to a stimulation of the hypophysis by the injected extract, and gives the same
reason for the effect produced by suprarenal extract upon the heart (Pfluiger's Archiv,
LXXIV. 1899). For various reasons we are inclined to regard this explanation as impro-
bable. Cf. on this subject Biedl and Reiner, Pfluiger's Archiv, LXXIII. 1898. Cleghorn
(Amer. Journ. Physiol. iII. 1899) has obtained slowing of the isolated mammalian heart on

perfusion of the "infundibular " extract.
2 Oliver and Schiifer, loc. cit.
3 Cyon (Pfluiger's Archiv, LXXII. 1898) obtained slowing after atropin, but the

difference is probably one of relative dosage. We have used for a cat (weighing 3 kilogr.)
12 milligrammes of atropin; after this dose 1 c.c. of a 5 p.c. decoction of the infundibular
part of the pituitary, produces no slowing of the pulse, but a rise of blood-pressure
comparable to that caused by suprarenal extract (cf. Oliver and Schafer, Journ. of
Phys. XVIII. p. 230 seq. 1895). According to Cyon a pituitary decoction can antagonize
atropin and prevent its paralyzing effect upon the inhibitory mechanism.
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usually fails to cause a rise of pressure. The substance which produces
rise of pressure is not soluble in absolute alcohol.

The second active substance, which is always present, can be ex-
tracted from the dry material by alcohol, and from the residue of the
alcoholic extract by ether. If the ether be allowed to evaporate and
the residue be extracte(d with normal saline, the resulting solution pro-
duces a well-marked fall in arterial pressure, the effect being almost
identical in its characters with that caused by cholin'. This depression
is, however, obscured when the decoction or glycerine extract is injected,
by the marked rise caused by the first substance: occasionally, however,
the rise is preceded, as Howell has noted, by a slight fall. He does not
note, however, a fact which comes out very clearly in our experiments,
that although a single large dose of pituitary extract usually prevents for
a long period of time any rise of pressure resulting from a second dose,
it does not prevent a marked fall of pressure being produced by the
second substance: indeed this action can be obtained again and again
at short intervals.

We have made a few experiments upon the effect of hypodermic
-injection of decoction of the infundibular part of the hypophysis. Our
observations -on this point, which are not yet completed, show a certain
correspondence with the action of suprarenal extract2, quickened re-
spiration, increased action of the heart and paralysis of the hind limbs
being some of the symptoms observed.

It is to be remembered that the infundibular part of the pituitary
is mainly made up of grey nervous matter. Most observers (including
Howell) have found no specific action to be produced by intravenous
injection of extract of brain. We have obtained results which indicate
a certain similarity of physiological action between nervous matter and
the infundibular part of the pituitary (as is to be inferred from their
sinmilarity of structure), but how far this similarity extends we are
not yet in a position to assert. So far as ouir observations have at
present gone, they appear to indicate that there may be specific active
substances in the infundibular part of the pituitary which do not
usually occur in ordinary nervous matter.

1 Cf. Halliburton and Mott, Proc. Phys. Soc., Journ. of Phys. xxiii. xxiv. 1898
and 1899. The second substance is not however cholin, for its action persists after
administration of atropin, whereas we find that the depressant action of cholin is
prevented by atropin.

2 Cf. Swale Vincent, Journ. of Phye. xxii. p. 117. 1897.

XI
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Some results of partial transverse section of the spinal cord.
By E. A. SCHAFER.

(Preliminary note.)
The experiments have been chiefly carried otut on the monkey: a

few on the cat. They have consisted in attempts to establish lesions
involving (a) hemisection, (b) section of the dorsal cerebellar tract on one
or both sides, (c) section of the ventral cerebellar tract on one or both
sides, (d) section of both dorsal and ventral cerebellar tracts on one side.
It has not always been found possible to limit the lesion exactly to the
tract intended to be severed, and adjacent tracts have to some extent
participated in the severance, but as a rule to only a small extent.

Physiological results. Hemisection of the cord'. In the first few
days complete motor paralysis of all parts supplied with nerves below
the section. The limb or limbs on the paralyzed side swollen and warm
(vasomotor paralysis, and lessened outflow of lymph) and the skin dry
(diminution ofsweat). Knee-jerk exaggerated. Sensation not lost on the
same side as the lesion, but at first appears dulled. (There is a difficulty
in arriving at a clear decision on account of the motor paralysis
rendering the animal unable to move the limb.) After a few days,
unmistakable signs of feeling and localising even a slight
touch, and this long before the motor paralysis has passed off. The
animals generally leave a clip on the skin of the paralyzed limb, but not
always: this phenomenon usually lasts until the return of movement in
the muscles of the limb. I have seen no sign of paralysis either motor
or sensory on the side opposite to the hemisection in any case in which
this has been strictly confined to the one half of the cord2. Sometimes
the adjacent posterior column of the other half is injured, and in that
event there is impairment of sensation for a time on both sides below
the lesion. The motor paralysis at first complete becomes gradually
incomplete and finally is difficult or impossible to determine. But
purely voluntary movements are not recovered or but very imperfectly,
although all the ordinary associated movements of the litrmb are re-
covered. After about three or four weeks it is difficult to detect any

1 It will be seen that my observations on this point agree generally with those of Mott
(Phil. Trans. B. 1892) although my conclusions are somewhat different. Mott in my
opinion lays too much stress on the results of the clip test.

2 Ferrier and Turner (Brain, 1891) describe loss of sensibility in the oppsite hind
limb in the monkey. Brown-S6quard, as is well known, obtained this result in the
rabbit. (See also Ferrier, Functions of the Brain, and Croonian Lectures, 1890.)
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sort of paralysis, but the limb which has been paralyzed is thinner
than the other.

If the hemisection is made above the level of the 8th cervical
nerves the pupil on the same side is relatively contracted and remains
so. The dilator fibres and the pilomotor fibres in the cervical sym-
pathetic do not degenerate but remain excitable. The pupil reacts to
light and shade in spite of its being persistently smaller than the other.
Excitation of the motor cortex of the opposite cerebral hemisphere
produces as a rule no movements in the limbs which have been
paralyzed, even if the associated movements have long returned.

Lesions of the cerebellar tracts. Lesions of these tracts either
together or singly have not produced any obvious symptoms'. Sensation
and motion seem unimpaired and the pupil is unaffected. Even when
some of the fibres of the pyramidal tract are involved in the lesion, no
obvious symptoms are noticeable.

Histological results. The chief object of these experiments has
been to investigate the cellulipetal degenerations (chromatolysis of
nerve-cells) resulting from severance of the tracts, and thus to ascertain
the situation of the cell-bodies from which the nerve fibres take origin.
Incidentally other observations are recorded.

After hemisection the cells of Clarke's vesicular column
below the lesion undergo chromatolysis, and eventually (two
or three months) almost completely atrophy.

The atrophy of Clarke's column is equally complete if the lesion is
confined to the dorsal and ventral cerebellar tracts.

The atrophy of Clarke's column is much less complete if the lesion
is confined to the dorsal cerebellar tract. (Probably also if confined to
the ventral cerebellar tract, but in this I have not yet been successful)
No other cell-group below the lesion shows atrophic changes. It is
therefore to be inferred that Clarke's column gives origin not
only to the dorsal cerebellar tract (tract of Flechsig) as slhown by
Mott2, but also to the ventral cerebellar tract (tract of Gowers).

Clarke's column has also an important relationship to the
fibres of the pyramidal tract. After lesions involving these fibres,
degenerated fibres are seen in large numbers passing from the pyramidal
tract (below the lesion) towards Clarke's column, curving round the
ventral aspect of the section of that column and losing themselves as
fine (probably branching) fibres amongst its cells. No degenerated

I Cf. Mott, Brain, 1892. 2 Brain, 1890.
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fibres are traceable from the pyramidal tract into the anterior
horn or into any part of the grey matter other than the base
of the posterior horn and Clarke's column.

A note on the effect of the administration of suprarenal
gland by the mouth in health and disease. By 0. F. F.
IGRUNBAUM.

A little more than a year ago Prof. Schiifer pointed out the
haomostatic effect of suprarenal in epistaxis; during the last twelve
months the extract has been used abroad to control the haemorrhage
in operations in the nose and pharynx. It occurred to me that cases
of hawmatemesis might be benefited by the adminiistration of suprarenal
extract, if the active principle were not absorbed sufficiently rapidly to
cause a rise in blood-pressure, in which case the haemorrhage would
not be controlled.

With this object in view I made observations on my blood-pressure,
before and afte-r doses of pulverised suprarenal tabloids, the hLninostatic
properties of which had been tested. An Oliver's sphygmodyna-
mometer was used, which although not correct absolutely, worke(d
excellently as a comparative instrument.

The doses taken were 10, 20 and 30 grains, the blood-pressure was
taken every ten minutes for three hours after the dose, no cardiac
stirnulant vitiated the results of the experiments. In no case was
there an appreciable increase in blood-pressure, i.e. an increase beyond
that of experimental error which is 4 mm. Hg.

Another series was carried out on a woman who at one time
had given the impression of being afflicted with Addison's disease.
Her blood-pressure was normally 118 mm. Hg. when taking imitation
suprarenal tabloids; on her being given 30 real tabloids representing
120 grains of the fresh suprarenal gland daily, no rise in blood-pressure
occurred, although the treatment was continued for over a week.

In one case I have found a rise in blood-pressure on the adminis-
tration of suprarenal; that was in a case of a pregnant woman who had
some pigmentation, vomiting, great muscular weakness, as shown by
the ergograph, and a very low blood-pressure (no valvular disease) when
admitted to the hospital. A rise from 75 mm. Hg. to 91 mm. Hg. was
brought about by the administration of suprarenal tabloids, which was
not maintained on the omission of the doses of the gland.

The negative result as regards the alteration of blood-pressure in

XX1V
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normal individuals seems to me to be of importance, since it makes it
probable that suprarenal extract is an ideal hsemostatic in cases of
haemorrhage from the walls of the alimentary canal or bladder.

Apparatus to shew polar stimulation of muscle. By J. S.
NEW.

This consists of a small cork pulley on a spindle over which the
muscle strip (curarised) is pinned down to the cork supports on either
side.

The cork support is grooved to receive the pulley and spindle so
that the upper surfaces of the cork support are tangential to the surface
of the pulley.

Lever___ _

Pulley

Muscle
_1

The spindle is itself supported by two celluloid plates attached to
opposite sides of the cork support.

A light lever or mirror is used on the spindle to render the move-
ments more evident.

The muscle is stimulated by the pin electrodes which are used to
hold it: a Pohl's reverser and Daniell cell with key complete the
Circuit.
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Apparatus to shew longitudinal movements of the intestine.
By J. S. NEW.

This consists of two glass tubes, the one sliding within the other.
The free end of the outer tube is closed by a flat base: the free end

of the inner is drawn down to a small neck over which is fitted a flexible
tube passing to a recording tambour.

Within the cavity common to both tubes is a weak spiral spring.
This abuts by one end on the flat base of the outer tube and by the
other on a cork washer pushed into the end of the inner tube. The
sliding joint is made air-tight with oil.

The apparatus is inserted into the intestine through an aperture in
the free border. It is unaffected by contractions of the circular coat
and records only movements of the longitudinal musculature.

Electromotive changes in peripheral end of cut vagus nerve
contrasted with blood-pressure curves. By J. S. MACDONALD.

The movements of a mercury manometer are communicated through
means of a tambour to a mirror moveable on a vertical axis.

The movements of mirror are photographed as, and at the samne
time as, the movements of the galvanometric mirror.

The galvanometer is connected by non-polarisables to the peripheral
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end of cut vagus, or to the peripheral ends of both cut vagi arranged in
parallel.

The movements are photographed upon sensitive paper carried on
the surface of a slowly travelling clock.

The resulting two curves are in many cases parallel, in some the
inverse of one another, in others no relation can be made out.

Changes of blood-pressure variously produced may- cause equal- or
proportional changes in the currents led off from vagus.

To decide as to the nature of these changes control experiments
have been made with currents led off from the carotid artery, and from
recurrent laryngeal nerve.

Incidentally confirmatory evidence has been obtained of the recently
nade statement that an inflation of the lungs leads to a negative
variation in the vagus nerve.

The research is incomplete.

Vaso-motor effects on the small intestine produced by
stimulation of the central end of the vagus. By J. L BUNCH.

Stimulation of the central end of the divided intrathoracic vagus in
the dog may produce either constriction or dilatation of the intestinal
vessels. In both cases there is usually a rise of general blood-pressure,
but intestinal vaso-dilatation can also be obtained when the blood-
pressure is maintained constant by Bayliss' mercury-regulator. When
both splanchnics are divided, stimulation of the central end of the cut
vagus is not followed by dilatation of the intestinal vessels, and the
effect is only with difficulty obtained when one splanchnic has been
severed. If one vagus is left uninjured, and the central end of the
other vagus is stimulated, the lever which is recording the plethysmo-
graphic curve farlls, owing to reflex cardiac inhibition, but if the
previously intact vagus be then divided and the vagus of the opposite
side stronaly stimulated, a similar fall of the lever may result, though
the effect is less marked.

In the cat, excitation of the central end of the divided intrathoracic
vagus causes as a rule dilatation of the intestinal vessels accompanied
by fall of general blood-pressure; this effect is constant when the
animal is under the influence of chloroform. The constriction of the
intestinal vessedls which is produced by asphyxia can only in the early
stages of asphyxia be overcome by such stimulation of the central end
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of the vagus, and, as this constriction becomes well marked, excitation
of the proximal end of the divided vaguis produces no effect'.

In these experiments a simple gutta-percha box rnade air-tight by
means of vaseline was employed to record the vaso-motor changes of
the intestine.

I Cf. Bayliss. " On the Physiology of the Depressor Nerve," Journ. of Phys. xxrv.
p. 4. 1893.


